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In this meeting, we will be focused on design issues in summative assessment to prepare for the in-person 
work in Laramie later this month.  In preparation for the webinar, please find attached three documents for pre-
reading.  For the last meeting, we asked you to do some background reading to prepare you for the discussion 
on summative assessment, but those readings featured only somewhat in the discussion. This time, our 
presentation will be focused closely on the three readings below, and will expand on them. 
  

1.       Intuitive Test Theory 

This article compares understanding of educational assessment to understanding of physics. It starts 
with an explanation of intuitive versus scientific physics, showing how most people employ an intuitive 
theory of physics that generally explains everyday phenomena, while experts employ a very different 
theory to understand complex phenomena. Test theory is similar. Intuitive test theory works in general 
for everyday educational situations, but the more complex and the more high stakes testing becomes, 
that intuitive theory breaks down with considerable consequences. 

  

2.       Assessment Triangle 

This excerpt from Pellegrino’s addresses a (slightly exaggerated) need to move away from 19th 
century psychology in the way we design, implement, and interpret the results of assessment in terms 
of effectively tying together how we think about student learning, how we make observations to support 
conclusions about student learning, and how we interpret those observations to make those 
conclusions. 

  

3.       Michigan Common Core Assessment Options Report. 

Last time we asked you to review this document to become familiar with potential formats for 
evaluating existing assessments and to become familiar with some of the available options. This time, 
we would like you to reread just the text of the reports (don’t worry about the results) with the goal of 
becoming familiar with the kind of design considerations that are important. This is not a complete list 
of important design considerations, but it will give you an introduction to why design considerations are 
important. 

 

 

 











Excerpted from Pellegrino & Chudowsky (2003). The Foundations of Assessment. 
Measurement: Interdisciplinary Research and Perspectives, 1(2), 103-148. 

 

The Need to Rethink the Foundations of Assessment 

In this paper we address educational assessments used for three broad 
purposes:  to assist learning (also referred to as formative assessment), to measure 
individual attainment (also referred to as summative assessment), and to evaluate 
programs.  Every assessment, whether used in the classroom or large-scale context, 
is based on a set of scientific principles and philosophical assumptions, or 
foundations as they are termed here.   The central problem addressed in this paper 
is that most widely used assessments of school achievement are based on highly 
restrictive beliefs not fully in keeping with current scientific understanding about 
human cognition and learning, and how they can be measured.   

Impact of Prior Theories of Learning and Measurement 

Current assessment practices are the cumulative product of theories of learning 
and models of measurement that were developed to fulfill the social and educational 
needs of a different time.  As Mislevy (1993, p. 19) has noted, “It is only a slight 
exaggeration to describe the test theory that dominates educational measurement 
today as the application of 20th century statistics to 19th century psychology.”  
Although the core concepts of prior theories and models are still useful for certain 
purposes, they need to be augmented or supplanted to deal with newer assessment 
needs.  

Some aspects of current assessment systems are still linked to earlier trait 
theories of learning that assumed individuals have basically fixed dispositions to 
behave in certain ways across diverse situations.  According to such a view, school 
achievement is perceived as a set of general proficiencies (e.g., mathematics ability) 
that remain relatively stable over situations and time.  Current assessments are also 
derived from early theories that characterize learning as a step-by-step accumulation 
of facts, procedures, definitions, and other discrete bits of knowledge and skill.  
Thus, assessments tend to include items of factual and procedural knowledge that 
are relatively circumscribed in content and format and can be responded to in a 
short amount of time.  These test items are typically treated as independent, discrete 
entities sampled from a larger universe of equally good questions.  It is further 
assumed that these independent items can be added together in various ways to 
produce overall scores.  

Assessment Based on Contemporary Foundations 

Several decades of research in the cognitive sciences has advanced the 
knowledge base about how children develop understanding, how people reason and 
build structures of knowledge, which thinking processes are associated with 
competent performance, and how knowledge is shaped by social context (NRC, 
1999c).  These findings, summarized in Part II, suggest directions for revamping 
assessment to provide better information about students’ levels of understanding, 
their thinking strategies, and the nature of their misunderstandings. During this same 



period, there have been significant developments in measurement methods and 
theory.  A wide array of statistical measurement methods are currently available to 
support the kinds of inferences that cognitive research suggests are important to 
assess when measuring student achievement; these are also presented in Part II.  

In this paper we describe some initial and promising attempts to capitalize on 
these advances (a much more extensive presentation of examples is provided in the 
full NRC report).  However, these efforts have been limited in scale and have not yet 
coalesced around a set of guiding principles.  In addition to discerning those principles, 
more research and development is needed to move the most promising ideas and 
prototypes into the varied and unpredictable learning environments found in diverse 
classrooms embedded within complex educational systems. 

In pursuing new forms of assessment, it is important to remember that 
assessment functions within a larger system of curriculum, instruction, and 
assessment.  Radically changing one of these elements and not the others runs the 
risk of producing an incoherent system.  All of the elements and how they interrelate 
must be considered together. Moreover, while new forms of assessment could 
address some of the limitations described above and give teachers, administrators, 
and policy makers tools to help them improve schooling, it is important to 
acknowledge that tests, by themselves, do not improve teaching and learning, 
regardless of how effective they are at providing information about student 
competencies.  

Issues of fairness and equity must be also central concerns in any efforts to 
develop new forms of assessment.  To improve the fairness of assessment, it must 
be recognized  that cultural practices equip students differently to participate in the 
discourse structures that are often unique to testing contexts.  It is all too easy to 
conclude that some cultural groups are deficient in academic competence, when the 
differences can instead be attributable to cultural differences in the ways that 
students interpret the meaning, information demands, and activity of taking tests 
(e.g., Steele, 1997).  These sorts of differences need to be studied and taken into 
account when designing and interpreting the results of assessments.   If well-
designed and used, new models of assessment could not only measure student 
achievement more fairly, but also promote more equitable opportunity to learn by 
earlier identification of individual students’ learning needs.   

The Assessment Triangle 

The committee developed a framework for thinking about the foundations of 
assessment, referred to as the assessment triangle, which is based on the idea of 
assessment as a process of reasoning from evidence (Mislevy, 1996).  The 
assessment triangle is useful for analyzing current assessments or designing new 
ones. 

Every assessment, regardless of its purpose or the context in which it is used, 
rests on three pillars:  1) a model of how students represent knowledge and develop 
competence in the subject domain, 2) tasks or situations that allow one to observe 
students’ performance, and 3) interpretation methods for drawing inferences from 
the performance evidence thus obtained.  These three foundational elements—



cognition, observation, and interpretation—influence all aspects of an assessment’s 
design and use, including content, format, scoring, reporting, and use of the results.  
Even though these elements are sometimes more implicit than explicit, they are still 
influential.  In fact, it is often the tacit nature of the foundations and the failure to 
question basic assumptions about one or more of the three elements and their 
interconnection that creates conflicts about the meaning and value of assessment 
results. 

The three elements, each described further below, are represented as 
corners of a triangle because each is connected to and dependent on the other two 
(see Figure 1).  A central tenet of this report is that for an assessment to be 
effective, the three elements must be in synchrony.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cognition 

The cognition corner of the triangle refers to a theory or set of beliefs about 
how students represent knowledge and develop competence in a subject domain.   
The theory should represent the most scientifically credible understanding of typical 
ways in which learners represent knowledge and develop expertise in a domain.  
These findings should derive from cognitive and educational research about how 
people learn, as well as the experience of expert teachers.  As scientific 
understanding of learning evolves, the cognitive underpinnings of assessment 
should change accordingly.  Our use of the term “cognition” is not meant to imply 
that the theory must necessarily come from a single cognitive research perspective.  
As discussed later, theories of student learning and understanding can take different 
forms and encompass several levels and types of knowledge representation that 
include social and contextual components. 

Observation Interpretation 

Cognition 



It would be unrealistic to expect that assessment design will take into account 
every subtlety and complexity about learning in a domain that has been uncovered 
by research.  Instead, what is being proposed is that assessment design be based 
on a representation or approximation of cognition that is consistent with a richer 
psychological perspective, at a level of detail that is sufficient to get the job of 
assessment done.  Any model of learning underlying an assessment will necessarily 
be a simplification of what is going on in the head of the examinee and in the social 
situation within which the assessment takes place.   

Observation 

The observation corner of the assessment triangle represents a description or 
set of specifications for assessment tasks that will elicit illuminating responses from 
students. The observation model describes the stimuli presented to examinees and 
the products, such as written or oral responses, or the answers students have to 
choose among for multiple choice items.  In assessment, one has the opportunity to 
structure some small corner of the world to make observations.  The assessment 
designer can use this capability to maximize the value of the data collected, as seen 
through the lens of the underlying beliefs about how students learn in the domain.  

The tasks selected for observation should be developed with the purpose of 
the assessment in mind.  The same rich and demanding performance task that 
provides invaluable information to a teacher about his tenth grade class—because 
he knows they have been studying transmission genetics for the past six weeks—
could prove impenetrable and worthless for assessing the knowledge of the vast 
majority of students across the nation.   

Interpretation 

Finally, every assessment is based on certain assumptions and models for 
interpreting the evidence collected from observations.  The interpretation corner of 
the triangle encompasses all the methods and tools used to reason from fallible 
observations.  It expresses how the observations derived from a set of assessment 
tasks constitute evidence about the knowledge and skills being assessed.  It 
includes the rules used for scoring or evaluating students’ responses.  In the context 
of large-scale assessment, the interpretation method also usually includes a 
statistical model, which is a characterization or summarization of patterns one would 
expect to see in the data given varying levels of student competency.  In the context 
of classroom assessment, the interpretation is often made less formally by the 
teacher, and is usually based on an intuitive or qualitative model rather than a formal 
statistical one. 

Connections among the vertices 

To have an effective assessment, all three vertices of the triangle must work 
together in synchrony.  For instance, a cognitive theory about how people develop 
competence in a domain provides clues about the types of situations that will elicit 
evidence about that competence.  It also provides clues about the types of 
interpretation methods that are appropriate for transforming the data collected about 
students’ performance into assessment results.  And knowing the possibilities and 



limitations of various interpretation models helps in designing a set of observations 
that is at once effective and efficient for the task at hand.  Sophisticated 
interpretation techniques used with assessment tasks based on impoverished 
models of learning will produce limited information about student competence. 
Likewise, assessments based on a contemporary, detailed understanding of how 
students learn will not yield all the information they otherwise might if the statistical 
tools used to interpret the data, or the data themselves, are not sufficient for the 
task. 
 


